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(57)Abstract: 

PROBLEM TO BE SOLVED: To provide a vehicle-driving device 
for taking out a large power with less additional expenses. 
SOLUTION: The output of an inverter circuit 70 for driving a 
motor 60 for driving compressor that is driven by a battery 1 is 
supplied to AC terminals 90 and 91 through a switch circuit 9, 
thus easily outputting an AC power with required voltage and 
frequency to the outside via the AC terminals 90 and 81 
without expanding an inverter for converting the output of the 
DC power supply 1 to an AC power. 
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* NOTICES * 

JPO and NCIPI are not responsible for any 
damages caused by the use of this translation. 

1 .This document has been translated by computer. So the translation may not reflect the original precisely. 
2.**** shows the word which can not be translated. 
3. In the drawings, any words are not translated. 



CLAIMS 



[Claim(s)] 

[Claim 1] A transit motor and the inverter circuit which supplies electric power in alternating current power 
through two or more feeders to this transit motor, In a car driving gear equipped with a controller with the 
motor control mode in which control this inverter circuit and electric supply control to said transit motor is 
performed, and the DC power supply which supply electric power in direct current power to said inverter 
circuit It has two or more alternating current terminals for transmitting alternating current power outside, 
and the switching circuit which changes the output of said inverter circuit to either said alternating current 
terminal or said transit motor. Said controller is a car driving gear characterized by having the alternating 
current output-control mode in which control said inverter circuit and electric power is supplied to said 
alternating current terminal in the alternating current power of predetermined frequency and a 
predetermined electrical potential difference when ordered the electric supply to said alternating current 
terminal. 

[Claim 2] It is the car driving gear which said alternating current terminal consists of a terminal of a pair, 
and said transit motor consists of a three-phase-alternating-current motor in a car driving gear according to 
claim 1, and is characterized by said switching circuit having the motor side changeover switch of the piece 
connected only to one of said three feeders at a serial. 

[Claim 3] It is the car driving gear which said alternating current terminal has the function which delivers 
and receives alternating current power between external AC power supply in a car driving gear according to 
claim 1 or 2, and is characterized by having the alternating current input-control mode in which said 
controller rectifies said alternating current power by said inverter circuit when said alternating current 
terminal receives alternating current power from said external AC power supply, and said DC power supply 
are made to charge. 

[Claim 4] The 1 st inverter circuit which supplies electric power in alternating current power through two or 
more 1st feeders to the 1st and 2nd transit motor and the 1st transit motor, The 2nd inverter circuit which 
supplies electric power in alternating current power through two or more 2nd feeders to the 2nd transit 
motor, In a car driving gear equipped with a controller with the motor control mode in which control these 
inverter circuits and electric supply control to said both transit motor is performed, and the DC power supply 
which supply electric power in direct current power to said both inverter circuits It has the alternating 
current terminal side switch of the pair which connects the alternating current terminal of a pair, and 1 each 
and said both alternating current terminal of said 1st and 2nd feeder according to an individual. Said 
controller AC-power-supply equipment for cars characterized by controlling said inverter circuit and 
controlling said power transmission when transmitting electricity between said DC power supplies and said 
alternating current terminals. 

[Claim 5] It is the car driving gear characterized by including the alternating current output-control mode in 
which control said inverter circuit and electric power is supplied to said alternating current terminal in the 
alternating current power of predetermined frequency and a predetermined electrical potential difference 
when said controller is ordered the electric supply to said alternating current terminal in the AC-power- 
supply equipment for cars according to claim 4. 

[Claim 6] It is the car driving gear characterized by including the alternating current input-control mode in 
which control said inverter circuit and electric power is supplied to said DC power supply in the direct 
current power of a predetermined electrical potential difference when said controller is ordered the electric 
supply to said DC power supply from said alternating current terminal in the AC-power-supply equipment 
for cars according to claim 4. 

[Claim 7] It is the car driving gear which said alternating current terminal has the function which delivers 
http://ww4.ipdl.ncipi.go.jp/cgi^ 7/27/2006 
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and receives alternating current power between external AC power supply in claim 5 and the AC-power- 
supply equipment for cars given in six, and is characterized by said controller choosing either said 
alternating current output-control mode or said alternating current input-control mode based on an input 
command. 



[Translation done.] 
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DETAILED DESCRIPTION 

[Detailed Description of the Invention] 
[0001] 

[Field of the Invention] This invention relates to the car driving gear which can supply electric power to 
especially the exterior in alternating current power about the car driving gear which uses a motor as a transit 
driving gear. 
[0002] 

[Description of the Prior Art] In order to obtain direct current power with an electrical-potential-difference 
value equal to battery voltage from an automobile, it is common to insert the plug corresponding to it in the 
cigarette lighter of a car, and to take out outside. 
[0003] 

[Problem(s) to be Solved by the Invention] The request of wanting to take out direct current power or 
alternating current power with various rated voltage values from a car in recent years along with the spread 
of the devices for the object for leisure or mobile data processing has arisen. In order to correspond to this 
request conventionally, the input plug needed to use the DC-DC converter (converter) and DC-AC converter 
(inverter) which have the above-mentioned configuration corresponding to a cigarette lighter. 
[0004] However, in such correspondence, the problem of the extension costs of a converter or an inverter 
and the problem that the external electric load which can respond was limited to small power since the 
power which can be taken out is small had arisen. This invention is made in view of the above-mentioned 
trouble, and sets it as the purpose to offer the car driving gear with few [ and ] additions of costs in which 
the ejection of large power is possible. 
[0005] 

[Means for Solving the Problem] According to the configuration according to claim 1 , the output of the 
inverter circuit for transit motorised is changed to a transit motor and an alternating current terminal by the 
switching circuit. If it does in this way, the alternating current power of an electrical-potential-difference 
value required for the exterior and a frequency can be easily outputted through an alternating current 
terminal, without extending the inverter which changes the output of DC power supply into alternating 
current power. 

[0006] According to the car driving gear according to claim 2, a switching circuit is connected only to one 
of three feeders to which electric power is supplied to the transit motor which is a three-phase-alternating- 
current motor at a serial. The configuration of a switching circuit can be simplified and also the resistance 
power loss of the switching circuit at the time of transit motorised can be reduced. In addition, although 
electric power is supplied to alternating voltage by the piece of the three alternating current terminals of a 
transit motor at the time of the electric supply to an alternating current terminal, since according to this 
configuration the piece of the two remaining alternating current terminals is intercepted by the inverter 
circuit and the remaining piece is intercepted by the switching circuit, electric power is not supplied by the 
transit motor. According to the car driving gear according to claim 3, this alternating current terminal 
functions as an alternating current power-input terminal, when transmitting electricity to mounted DC power 
supply from an external power (usually source power supply) (henceforth charge mode). At this time, an 
inverter circuit performs rectification actuation. If it does in this way, the alternating current power output 
function to the exterior and the charge function of the DC power supply by the exterior are realizable with a 
simple configuration. According to the car driving gear according to claim 4, it has the 1 st inverter circuit 
which controls the 1st [ which drives the right-and-left ring of a car ], and 2nd transit motor, and the 1st 
transit motor, and the 2nd inverter circuit which drives the 2nd transit motor, and the alternating current 
terminal of a pair is connected with one of the outgoing ends of the 1st inverter circuit, and one of the 
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outgoing ends of the 2nd inverter circuit. If it does in this way, since an inverter circuit can be directly 
linked with a transit motor through a switch, the abbreviation of a heavy-current switch and improvement in 
the dependability by it are realizable, and also power loss reduction is realizable. According to the AC- 
power-supply equipment for cars according to claim 5, alternating current power can be outputted outside 
through an alternating current terminal, avoiding complication of circuitry. According to the AC-power- 
supply equipment for cars according to claim 6, DC power supply can be charged through an alternating 
current terminal, avoiding complication of circuitry. According to the AC-power-supply equipment for cars 
according to claim 7, since a common alternating current terminal can be changed to either for the object for 
DC-power-supply charge, and alternating current power outputs if needed, improvement in the 
dependability by the much more simplification and the much more it of an equipment configuration can be 
aimed at. 

[0007] . 
[Embodiment of the Invention] As a car with which this invention is applied, an internal combustion 
engine's besides the electric vehicle driven only with a dc-battery generating power is applicable also to the 
automobile of a hybrid system changed into the power for transit. As a transit motor, various AC motors 
besides a three-phase-alternating-current motor are employable. 

[0008] The suitable embodiment of this invention is explained with reference to the following examples. 
[0009] 

[Example] , , . . ... . 

(Example 1) The electrical diagram of the car of a hybrid system using the car driving gear of this invention 
is explained with reference to drawing 1 . The alternating current output circuit where in 1 a bootstrap 
circuit and 3 include an inverter circuit and, as for 4, the dc-battery (DC power supply) as a mam power 
supply and 2 include a motor (transit motor) and a switching circuit with a three-phase-alternating-current 
generator motor and 7 as used in the field of [ 5 / an engine (internal combustion engine) and 6 / an inverter 
circuit and 8 with an external alternating current load, and / 9 ] this invention, the controller by which 10 
controls an inverter circuit 3 and the alternating current output circuit 9, the controller by which 1 1 controls 
an engine 5 and an inverter circuit 7, and 12 are AC-power-supply start switches. A bootstrap circuit 2 
consists of switches 20-24 which consist of relay contact, and current-limiting resistance 25 and 26. An 
inverter circuit 3 serves as the high side switches 31-33, the low side switches 34-36, the gate controller 37, 
and a smoothing capacitor 3 8 from the flywheel diode D. An inverter circuit 7 serves as the high side 
switches 41-43, the low side switches 44-46, the gate controller 47, and a smoothing capacitor 48 trom the 
flywheel diode D. The gate controllers 37 and 47 output the pulse signal (keying signal) of the period 
specified by the pulse signal inputted and a duty ratio to each switches 31-36, and 41-46, and carry out 
intermittence control of them to required timing. Although each switches 31-36, and 41-46 consist of a 
bipolar transistor, respectively, it is also possible to adopt the transistor of other classes, such as IGBT and 
MOSFET Both the controllers 10 and 1 1 consist of a microcomputer circuit formed in one in fact. The 
alternating current output circuit 9 consists of a smoothing circuit which consists of three contacts 50-52 
and the series reactors 53 and smoothing capacitors 54 of a relay, and alternating current terminals 90 and 
91. Since the configuration of each of these circuits itself is plain, the details of circuitry shall be mentioned 
by the next actuation explanation. Next, actuation of the above-mentioned circuit is explamed. 
(Transit motor control mode) If switches 21 and 24 are turned on, a dc-battery 1 will charge a smoothing 
capacitor 38 through the current-limiting resistance 25. After the terminal voltage of a smoothing capacitor 
38 reaches a predetermined value, or after a switch's 21 turning on and carrying out predetermined time 
progress, a switch 20 is turned on and a dc-battery 1 is directly linked with an inverter circuit 3. A controller 
10 outputs the pulse signal for carrying out drive control of the transit motor 4 to the gate controller 37, the 
gate controller 37 supplies a pulse signal required for the control terminal of switches 31-36 according to an 
individual based on an input signal, and, thereby, an inverter circuit 3 outputs a false three-phase- 
alternating-current electrical potential difference to the transit motor 4. Since actuation of the inverter circuit 
3 about drive control of the transit motor 4 is common knowledge, the detail explanation beyond this is 

omitted. . _ ... 

(Internal charge mode) If a switch 23 is turned on, a dc-battery 1 will charge a capacitor 48 through the 
current-limiting resistance 26. After the terminal voltage of a smoothing capacitor 48 reaches a 
predetermined value, or after carrying out predetermined time progress from ON of a switch 23, a switch 22 
is turned on and a dc-battery 1 is directly linked with an inverter circuit 7. A controller 1 1 outputs the pulse 
signal for carrying out drive control of the three-phase-altemating-current generator motor 6 to the gate 
controller 47, the gate controller 47 supplies a pulse signal required for the control terminal of switches 41- 
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46 according to an individual based on an input signal, thereby, a false three-phase- alternating-current 
electrical potential difference is outputted to the three-phase-alternating-current generator motor 6, die three- 
phase-altemating-current generator motor 6 is started, and an inverter circuit 7 drives an engine 5. If an 
engine 5 is started by the three-phase-alternating-current generator motor 6, as for a controller 1 1 , the 
rotational frequency of an engine 5 will be controlled to a predetermined rotational frequency, and the three- 
phase-alternating-current generator motor 6 will operate as a generator after this. Full wave rectification of 
the output of the three-phase-alternating-current generator motor 6 is carried out for the diode of an inverter 
7 and it charges a dc-battery 1 . If MOSFET is used for an inverter circuit 7, not only the above-mentioned 
diode but MOSFET can make these MOSFETs of an inverter circuit 7 participate in rectification actuation 
by carrying out synchronous intermittence control synchronizing with the output voltage wave of the three- 
phase-alternating-current generator motor 6. 

(Output mode to the exterior of alternating current power) When using AC power supply during a car halt 
period the AC-power-supply start switch 12 is turned on. Then, a controller 1 1 starts an engine, an inverter 
circuit'7 supplies electric power to an inverter circuit 3 in direct current power, and a controller 10 closes 
relay contacts 50 and 52, and it opens a contact 51. Furthermore, a controller 10 always turns off the 
switches 33 and 36 of an inverter circuit 3 through the gate controller 37 of an inverter circuit 3, turns on 
and turns off by turns the pair which consists of switches 31 and 35, and the pair which consists of switches 
32 and 34 and outputs alternating current power to the alternating current load 8 through the alternating 
current output circuit 9. The smoothing circuit which consists of a series reactor 53 and a capacitor 54 is a 
filter circuit which smooths an ac output wave. A controller 1 1 controls the rotational frequency of an 
engine 5 and the exciting current of a generator 6 so that the output power of a generator 6 becomes a 
required 'predetermined value. A controller 10 controls the duty ratio of the switches 31, 32 34, and 35 ot an 
inverter circuit 3 through the gate controller 37 so that the electrical-potential-difference value ot the 
alternating voltage detected with the alternating current terminal 90 turns into a predetermined value. By 
doing in this way, alternating current electric loads [ vary / only with adding the alternating current output 
circuit 9 ] can be used at the time of a stop. 

(Example 2) Other examples of this invention are explained with reference to drawing 2 However, in order 
to make an understanding easy, the same sign is given to the component of an example 1 ( drawing 1 ), and 
the component which has a function common to an essential target. The alternating current output circuit 60 
is used for the car driving gear of this example instead of the alternating current output circuit 9 of an 
example 1 , and it extends a motor (transit motor) 61 , an inverter circuit 70, and a controller 80 further . The 
car driving gear of this example has the format which carries out the independent drive of right-and-left both 
wheels, a motor 4 drives a left wheel and a motor 61 drives a right wheel. An inverter circuit 70 serves as 
the high side switches 71-73, the low side switches 74-76, and the gate controller 77 from the flywheel 
diode D, and closing motion control of each [ these ] switches 71-76 is carried out by the gate controller 77 
controlled by the controller 80. Parallel connection of the dc input edge of the pair of an inverter circuit 70 is 
carried out to the dc input edge of the pair of an inverter circuit 3, and the three alternating current outgoing 
end is connected to three input terminals of the motor 61 which is a three-phase-altemahng-c^urrent motor 
according to the individual. The phase switching circuit which consists of switches 31 and 34 outputs U 
phase voltage to a motor 4. The phase switching circuit which consists of switches 32 and 35 oujuts V 
phase voltage to a motor 4. The phase switching circuit which consists of switches 33 and 36 ouju s W 
phase voltage to a motor 4. The phase switching circuit which consists of switches 71 and 74 outputs X 
phase voltage to a motor 61, the phase switching circuit which consists of switches 72 and 75 ou Juts Y 
phase voltage to a motor 6 1 , and the phase switching circuit which consists of switches 73 and 76 is 
outputtine Z phase voltage to the motor 60. The alternating current output circuit 60 consists of switches 62 
and 63 which consist of a relay contact, respectively, and a series reactor 53 and a smoothing capacitor 54. 
The alternating current output circuit 60 is equivalent to the circuit which removed the contact 51 from the 
alternating current output circuit 9 of an example 1 . U phase voltage is impressed to one side ot the 
alternating current input terminal of the pair of the alternating current output circuit 60 which makes the 
description of this example, and Z phase voltage is impressed to another side. Hereafter, since actuation ot 
this circuit is mostly as common as circuit actuation of an example 1 , it explains only a different part 
(Transit motor control mode) Although control of a transit motor is the same as the case of an example 
drive control of the motor 61 is carried out by the controller 80 and the inverter 70 like drive control of the 
motor 4 by the controller 10 and the inverter 3. . 
(Output mode to the exterior of alternating current power) When using AC power supply during a car halt 
period, the AC-power-supply start switch 12 is turned on. Then, a controller 1 1 starts an engine, an mverter 
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circuit 7 supplies electric power to an inverter circuit 3 in direct current power, and a controller 80 closes 
relay contacts 62 and 63. Furthermore, a controller 10 always turns off the switches 32, 33, 35, and 36 of an 
inverter circuit 3 through the gate controller 37 of an inverter circuit 3, switches on and turns off switches 31 
and 34 by turns on a required frequency, and forms U phase voltage. Moreover, a controller 80 always turns 
off the switches 71, 72, 74, and 75 of an inverter circuit 70 through the gate controller 77 of an inverter 
circuit 70, switches on and turns off switches 73 and 76 by turns on a required frequency, and forms Z phase 
voltage. However, since synchronous operation of the switch 3 1 is carried out to a switch 76 and 
synchronous operation of the switch 34 is carried out to a switch 73, a phase differs from Z phase voltage 
about 180 degrees, consequently, as for U phase voltage, a single-phase alternative current electrical 
potential difference is inputted into the alternating current output circuit 60. The magnitude of the output 
voltage of the alternating current output circuit 60 controls the duty ratio of each switches 31, 34, 73, and 76 
of inverter circuits 3 and 70, and is controlled by the predetermined value, and the output frequency of the 
alternating current output circuit 60 adjusts the interruption period of these switches, and is controlled. If it 
does in this way, a single-phase alternative current power source is realizable only by adding the alternating 
current output circuit 60. Furthermore, in this example, since the feeders 101-106 which connect inverter 
circuits 3 and 70 and motors 4 and 61 link them directly through a switch in any way, a heavy-current 
switch can be omitted and reduction of power loss and fall of cost, and also improvement in dependability 

can be realized. . 
(Example 3) Other examples of this invention are explained with reference to drawing 1 . Since the car 
driving gear of this example has the description in the point which added the external charge mode 
explained below to the controller 1 0 of an example 1 , this point is explained further. 
(External charge mode) In this mode, a controller 1 1 turns off an engine 5 and an inverter circuit 7, a 
controller 10 also intercepts the transistors 31-36 of an inverter circuit 3, and it closes contacts 50 and 52, 
and opens a contact 51 . Next, if it connects with the AC power supply for charge with the predetermined 
electrical-potential-difference value which can dc-battery charge the alternating current output terminals 90 
and 91 of the alternating current output circuit 9, it will be rectified by the diode of an inverter circuit 3 and 
the single-phase alternative current electrical potential difference inputted from the alternating current 
output terminals 90 and 91 will charge a dc-battery 1 . In addition, loss reduction can be aimed at by being 
[ switches / 31-36 / of an inverter circuit 3 / each ] intermittent in MOSFET, then these switches 31, 32, 34, 
and 35 in this case synchronizing with a single-phase alternative current electrical potential difference. 
Moreover, if the alternating current output terminals 90 and 91 of the alternating current output circuit 9 are 
connected to a source power supply through AC converters, such as a transformer, it will become possible to 
charge even if, even if a dc-battery 1 is the high-voltage specification which cannot be charged in a source 

power supply. , 
(Example 4) Other examples of this invention are explained with reference to drawing 2 . bince tne car 
driving gear of this example has the description in the point which added the external charge mode 
explained below to the controllers 1 0 and 80 of an example 2, this point is explained further. 
(External charge mode) In this mode, a controller 1 1 turns off an engine 5 and an inverter circuit 7 and a 
controller 10 also intercepts the switches 31-36 of an inverter circuit 3, and it closes contacts 50 and 52 for 
it. Next, if it connects with the AC power supply for charge with the predetermined electrical-potential- 
differen'ce value which can dc-battery charge the alternating current output terminals 90 and 91 of the 
alternating current output circuit 9, it will be rectified by the diode of inverter circuits 3 and 70, and the 
single-phase alternative current electrical potential difference inputted from the alternating current output 
terminals 90 and 91 will charge a dc-battery 1. 

[0010] In addition, if the alternating current output terminals 90 and 91 of the alternating current output 
circuit 9 are connected to a source power supply through AC converters, such as a transformer, it will 
become possible to charge even if, even if a dc-battery 1 is the high-voltage specification which cannot be 
charged in a source power supply. 
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1 .This document has been translated by computer. So the translation may not reflect the original precisely. 
2.**** shows the word which can not be translated. 
3 .In the drawings, any words are not translated. 
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